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Fig. 2. Measured optical spectrum of the three wavelength-converted signals
and of the control pulses after the HF.
regeneratively mode-locked erbium fiber ring laser (EFRL)
operating at a wavelength of 1552 nm. These pulses are then
modulated to obtain a 10-Gb/s 2 -pseudorandom control
pulse stream. We combined the control pulses and three probe
beams together using a combination of 50/50 couplers prior
to launching the light into the HF. The probe beams were
generated from CW external cavity lasers tunable in the range
1530–1580 nm. Polarization controllers were included on both
the control and probe launching paths into the HF so that all
of the beams could be launched onto a single polarization
axis of the polarization-maintaining HF. Both the control and
probe signals were amplified using an Er–Yb amplifier with
a maximum saturated output power of 800 mW, and were
then lens coupled into a 5.8-m length of HF with a coupling
efficiency of 30%. A cross-sectional scanning electron micro-
scope (SEM) profile of the highly nonlinear normal dispersion
HF used in this experiment is shown in the inset of Fig. 1. The
core is elliptical in shape (axis ratio of 1.5) with a minimum
axis dimension of 1.0 m. The outer diameter of the HF
is 100 m. The measured dispersion at the wavelength of
1550 nm was 350 ps/nm-km and the measured loss was
300 dB/km. From a measurement of the SPM-induced non-
linear phase shift versus launched optical power, we obtained
an estimated value of W km for the nonlinearity
coefficient corresponding to an estimated effective area of
m . This nonlinearity is 30 times higher
than that of a conventional dispersion-shifted fiber.
XPM between the control signal and the CW beams results
in chirping of the CW laser beam where these beams overlap
temporally within the fiber. This frequency chirping can then
be converted to a frequency converted signal by passing this
chirped signal through a narrow-band filter which serves to
eliminate the residual unchirped CW signal as well as to select
one of the two XPM-induced side bands [7]. The measured
output spectrum from the HF is shown in Fig. 2. It is clearly
evident that each probe beam is spectrally broadened due to
XPM induced by the control signal. The control signal itself
also shows a small amount of spectral broadening caused by
SPM. XPM among three CWs and SPM of each CW could
be generated in some degree. However, the corresponding
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Fig. 3. (a) Measured full-width athalf-maximum ofthe wavelength-converted
pulses as a function of the probe beam wavelength for the case of wavelength
conversion of a single channel. The inset shows the SHG autocorrelation
traces of the wavelength-converted pulses at 1545 nm, and the input pulses.
(b) Measured BER versus received optical power for wavelength conversion of
10-Gb/s data pulses to a wavelength of 1545 nm.
frequency chirping would be very small compared to that
from XPM between the CWs and pump due to the lower peak
powers of the CW pumps. In our experiment, we used an
apodized FBG for the spectrum-slicing filter. The filter has a
3-dB bandwidth of 0.55 nm and a 30-dB bandwidth of 1.5 nm.
The FBG was embedded in a layered flexible plate that, when
bent, allowed for 15-nm wavelength tuning of the filter central
wavelength due to the resulting compressive strain applied to
the FBG [8]. The FBG provides both high precision and high
efficiency spectral slicing as well as significant suppression
of all residual CW components, pump beams, and adjacent
wavelength channels. The particular FBG filter is more fully
described in [4].
Initially,wecharacterizedtheperformanceofourwavelength
converter in the temporal domain using a second harmonic
generation (SHG) autocorrelator ( 100-fs resolution). The
measured temporal width of the wavelength-converted pulses
as a function of probe-beam wavelength is plotted in Fig. 3(a).
The pulsewidths of the converted pulses were observed to be
almost constant at 11 ps over the full 15-nm wavelength
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